Introduction
China is the world's major mushroom producing country. Agaricus production is mainly for export but Lentinula edodes (shiitake or shiang-gu) is the traditional local product, and now the major crop. Lentinula edodes ts indigenous to China. It was first cultivated there more than 800 years ago, and today, China accounts for about l0%o of world production. In 1997 , Chinese production was recorded as 91 500 metric tonnes of the dried crop (drying produces the characteristic taste of the mushroom), ten times that in fresh weight. Shiang-gu (the Chinese name) is presently about the second or third most popular cultivated mushroom in the world, being consumed throughout China, Taiwan, Japanand Korea, and with increasing world-wide popularity. one-third of the Chinese crop is exported. As this amounts to the equivalent of about 300 000 tonnes of fresh mushrooms, the industry is an important earner of foreign exchange as well as making a very significant contribution to the income of peasant-farmers especially of the mountainous regions in China (Chang & Chiu, 1992) .In these regions the land is poor in fertility and too distant from reliable transport to make conventional farming of green crops profitable.
Traditional technology
The traditional log-pile cultivation method is still the one that is most frequently used (Anon., 1997) . China now faces the problem that the rate of deforestation is much greater than the rate of reforestation in the remaining 13o% forest cover (Mackinnon et al,,1996; Loh et (Luo, 1998) 
Population biology
Over the past several years we have investigated the cultivation physiology of Lentinula edodes with a view to providing a good scientific basis for using alternative cultivation substrates (Tan & Moore ,1992 ), but we have put greater efforts into studying the population biology of Lentinula edodes by examining both the cultivated (Chiu et al., 1996) and natural populations (Chiu et al., 1998a (Chiu et al., ,b, 1999a . The research covers a geographical area which is around 1700 km north to south and 700 km west to east ( Fig. 9.1 (Loftus, Moore & Elliott, 1988) and Volvariella volvacea (Chiu, Chen & Chang, 1995 (Chiu et al., 1995) and now in Lentinula edodes, it is entirely feasible that genetic homogeneity in cultivated mushrooms does not result from any peculiarity of mushroom genetics but most probably from behaviour patterns of mushroom growers around the world.
Although a very narrow gene pool is used in cultivated strains, our survey of diversity of rDNA sequences indicates that China harbours the greatest germplasm resource of the mushroom Lentinula edodes (Chiu et al., 2000) . The internal transcribed spacer (ITS) regions of rDNA in Lentinula edodes are rather conserved and therefore can be used to trace lineage relationships. Hibbett et al. (1995) and Hibbett, Hansen & Donoghue (1998) have identified flve lineages in Asia-Australasia with two lineages appearing in China. As the sample size of all previous studies is rather small, we carried out a large-scale and more detailed screening in China, focusing attention on three provinces thaL are not among those in which traditional cultivation is popular (to avoid the danger of contamination with the 'commercial gene pool'). These are central Hubei, north central Shaanxi and the most Southwest Yunnan (Fig. 9.1 However, novel rDNA sequences (not belonging to either of the five lineages previously described) were found in the three provinces. Thus, several additional new rDNA lineages are present in china. Besides, as isolates of different rDNA lineages appeared in one single log, it is evident that genetic recombination is possible among the different lineage populations existing in the remote mountainous areas of china.
To investigate small-scale population structure, a field study was carried out in a remote broad-leaved Fagus longipetiolata forest in Shaanxi province. Following spatial mapping, 24 fruit bodies were collected for tissue isolation into axenic culture. Twenty-four genets distributed on fallen rree trunks within a distance of 120m were identified and clustered into 7 groups using the unweighted pair-group method algorithm using data based on colony morphologies, abilities to degrade aromatic poly-R47g dye, somatic incompatibility reaction patterns and DNA fingerprints.
Among the parameters used, the somatic incompatibility reaction, a polygenic phenotype, was the most differentiating, identifying 22incompatible
classes. Two sets of fruit bodies of different genets were so close together that they would otherwise have been described as aggregate fruits of presumed identical origin. Eighteen genets found on the same 5.6 m lons 
